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Reasons 

In this application, the description of specification, drawings and claims is 
insufficient as pointed below, since the requirement defined in Article 42.3, 
ad 4 of the Patent Law is not satisfied, therefore, patent is not admitted. 
The invention depicted in all the claims of this application is considered as 
esily thought of by the artisan in the art, in the field belongs to this 
application prior to the filing of this application, therefore, under the 
definition of Article 29.2 of the Patent Law patent can not be admitted. 
Note 

1. (English translation is omitted since the reasons of the rejection is not 
based on the prior art.) v 

2. (English translation is omitted since the reasons of the rejection is not 
based on the prior art.) 

3. All the claims of this invention is concerned with semiconductor 


module, which is characterized by "in a semiconductor module comprising 
wiring substrate on which wiring is formed, semiconductor apparatus 
electrically connected with the wiring formed on the wiring substrate 
through bump, external connector terminal composed of connecting portion 
with outside connected electrically with the wiring, and installing the 
semiconductor apparatus onto the wiring substrate without using underfill, 
wherein insulating resin layer is formed between the semiconductor chip 
included in the semiconductor apparatus and the bump" or "wiring substrate 
on which wiring is formed, semiconductor apparatus electrically connected 
with the wiring formed on the wiring substrate through wiring and bump, 
and filling material filled between the wiring substrate and the 
semiconductor apparatus, and the filling material is composed of material 
not including bulking agent". However, it is similar in its structure with 
Korean Patent Application laid open number 1998-25624 (laid open on 
98.7.15, referred to as the cited invention, hereinafter) disclosing 
"semiconductor package comprising semiconductor chip (100) on which I/O 
pad (110) is formed, gold ball (200) electrically connected to the I/O pad, 
bump (320) is formed on a surface corresponding to the gold ball, printed 
circuit substrate (300) including copper trace (310) engaged with the bump 
which is electrically connected to the gold ball, solder ball land (710) at the 
edge of the copper trace of the printed circuit substrate, and sealing material 
(500) sealed for protecting solder ball (700) functioning I/O function to main 
board electrically fused to the solder ball and the semiconductor chip from 
external environment". 

Accordingly, it is considered that the all the claims of this of this invention 
will be easily thought of by the artisan in the art according to disclosure of 
the cited invention. 
[Appendix] 

Appendix 1. One copy of Korean Patent application laid open 1998- 
25624 
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(54) Title of the Invention BALL GRID ARRAY SEMICONDUCTOR PACKAGE 


[ABSTRACT] 

There is provided a ball grid array semiconductor package for optimizing the 

heat spreading effect of a semiconductor chip, which includes a semiconductor chip 

having an I/O pad formed thereon, a gold ball electrically connected to the I/O pad, a 

printed circuit board having a bump formed on the corresponding side of the gold ball 

to be electrically connected to the gold ball and a copper trace connected to the 

bump, a solder ball land formed on one end of the copper trace of the printed circuit 

board, a solder ball electrically fused with the solder ball land and functioning as an 

in/out terminal to a main board, a thermal conductive adhesive adhered on the 

opposite side of the semiconductor chip to the side having the gold ball attached so 
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as to directly discharge the heat generated from the semiconductor chip to the main 
board, arid an encapsulation material for encapsulating the semiconductor chip 
except the thermal conductive adhesive portion to protect the semiconductor chip 
from the outer environment 

[Representative Drawing] 
FIG. 2a 

[SPECIFICATION] 

[Brief Description of the Drawings] 

FIG. 1A is a sectional view illustrating a conventional ball grid array 
semiconductor package. 

FIG. iB is a bottom view illustrating a conventional ball grid array 
semiconductor package. 

FIG. 1C is a sectional view illustrating that the conventional ball grid array 
semiconductor package is installed on a main board. 

FIG. 2A is a sectional view illustrating a ball grid array semiconductor 
package according to a first embodiment of the present invention. 

FIG. 2B is a sectional view illustrating that a ball grid array semiconductor 
package according to a first embodiment of the present invention is installed on a 
main board. 

FIG. 3A is a sectional view Illustrating a ball grid array semiconductor 
package according to a second embodiment of the present invention, 

FIG. 3B is a sectional view illustrating that a ball grid array semiconductor 
package according to a second embodiment of the present invention is installed on a 
main board. 

FIG. 4A is a sectional view illustrating a ball grid array semiconductor 
package according to a third embodiment of the present invention. 
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FIG. 4B is a sectional view illustrating a ball grid array semiconductor 
package according to a fourth embodiment of the present invention. 

description of Major Parts> 

100 : semiconductor chip 

110 : input/output pad (I/O pad) 

200 : gold ball 

300 ; printed circuit board 

310 : copper trace 

320 : bump 

400: heat spreader 

500: encapsulation material ' 

600: thermal conductive adhesive 

700: solder ball 

710: solder ball land 

800: anisotropic conductive film 

900: main board 

[Detailed Description of the Invention] 

[Object of the Invention] 

[Field of the Invention and the Prior Art] 

The present Invention relates to a ball grid array semiconductor package, and 
in particular, to a ball grid array semiconductor package for maximizing the heat 
spreading effect of a semiconductor chip by discharging the heat generated from the 
semiconductor chip to a main board as well as to a heat spreader. 

Semiconductor industries are high-tech leading industries in highly developed 
information societies, and the importance of the semiconductor technology becomes 
more increasing to influence the national competitiveness. Accordingly, the 
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semiconductor-related technology gets deep into our real lives and has close 
relations with our normal lives so that we cannot image the lives without the use of 
the semiconductors. The semiconductor industries, which were developed about 50 
years ago, were started with an individual transistor and are currently developed to 
an integrated circuit, in which plural separate elements are provided on one common 
board. Furthermore, with the demand of the much leaner and lighter personal 
computer or portable phone in accordance with the miniaturization of multimedia 
devices, the integration of semiconductor chips becomes more increased, but its size 
becomes more scaled-down. 

Along with the development of the semiconductor technology, a package 
technology has been also developed in order to protect the semiconductor chip from 
the outer environment, and facilitate the discharge of the heat from the 
semiconductor chip and the installation of the semiconductor chip on a main board. 
The early stages of the package technology employ metal can or ceramic material for 
tfie semiconductor chip, and the metal package or the ceramic package provide 
excellent heat discharge property, but the above methods need the fabrication 
technology taking high costs and much time. 

In the meantime, with the increase of the semiconductor production, less cost 
and more highly-integrated package methods have been developed, and among 
them, the title of the Invention, "Plastic Ball Grid Array Semi-conductor Package", 
disclosed as the U.S. Patent, is widely known. The plastic ball grid array 
semiconductor package is a very good package technology in the Input/output 
capability and the aspect of cost, which packages a semiconductor chip with a plastic 
encapsulation material, epoxy molding compound (EMC), and makes the solder ball 
fusion-bonded on the bottom as input/output (In/out) means. 

In the ball grid array semiconductor package, the in/out means is the solder 
ball aligned on the bottom, and so, its number of the in/out pins can be maximized 
mor than in the package types having leads on the four square sides, and the space 
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of the package can be minimized since the leads are removed, and since the circuit 
length inside the package can be more shorten, the electrical capability can be 
significantly improved. 

With the good price of the ball grid array semiconductor package, and the 
above advantages, the ball grid array semiconductor package is now the most widely 
used package type of a large number of semiconductor chips. 

However, the conventional ball grid array semiconductor package has a 
problem that its property of the heat discharge is comparatively bad. The above 
problem may be a disadvantage, which is sufficiently serious not to be employed for 
newly-produced semiconductor chips using more amount of electric power and 
emitting significant amount of heat. 

In order to improve the capability of the heat discharge of the currently- 
developed ball grid array semiconductor package, the packages with a heat spreader 
are commercially available, and FIGs. 1A and 1B are a sectional view and a bottom 
view of the ball grid array semiconductor package respectively, in which the 
conventional heat. discharge capability is improved. 

As shown in FIG. 1A, a semiconductor chip 100' is bonded to a heat 
spreader 400' with an adhesive 150\ and an I/O pad 110' of the semiconductor chip 
100' is connected to a printed circuit board 300 1 having a copper trace 310' stacked 
thereon by a conductive wire 170'. Further, the copper trace 310" of the printed 
circuit board 300" is connected to a solder ball as in/out means, and the 
semiconductor chip 1 00" Is encapsulated with an encapsulation material 500' In order 
to protect the semiconductor chip 100 1 and the conductive wire 170\ etc. from the 
outer environment 

FIG. IB is a bottom view of the ball grid array semiconductor package. Its 

central region is the encapsulated region that the semiconductor chip 100 1 is 

encapsulated with the encapsulation material 500'. A plurality of solder balls 700' 

are two-dimensionally aligned around the encapsulated region. FIG. 1C is a 
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sectional view to illustrate that the ball grid array semiconductor package is installed 
on a main board 900'. The solder ball 700 1 of the ball grid array semiconductor 
package is fusion-installed on a predetermined region of the main board 900*. 

The ball grid array semiconductor package functions to discharge the heat by 
adhering a heat spreader on one side of the semiconductor chip and the printed 
circuit board, which is significantly improved compared to the conventional ball grid 
array semiconductor package, but it has still problems in the aspect of heat discharg 
Firstly, since the heat spreader is adhered only on the upper side of the 
printed circuit board, the heat generated from the semiconductor chip is transmitted 
only to the heat spreader However, since the heat spreader is formed of a metal 
material, and the printed circuit board is formed of a plastic, their heat expansion 
coefficients are different. Thus, the heat spread and the printed circuit board are 
asily deflected by the thermal stress, and if it is serious, the electrical connection 
between the ball grid array semiconductor package and the main board is cut by the 
thermal stress. Further, the difference of the thermal expansion coefficients may 
cause the phenomenon that the interface surface of the heat spreader and the 
semiconductor chip is peeled off. Thus, it may cause the phenomenon that the 
printed circuit board and the bonded conductive wire are cut off on the I/O pad of the 
semiconductor chip. Actually, the heat of the semiconductor chip is discharged in a 
significant amount to the main board, and the main board can be seen as a heat 
reservoir having a large heat capacity in the semiconductor chip. 

Secondly, the heat spreader should be thick enough with a sufficient surface 
space, but it may result in making the conventional ball grid array semiconductor 
package thick and large in volume. Furthermore, since the thickness of the printed 
circuit board is limited to a 0,6 to 1 mm, and when the thickness of the printed circuit 
board becomes thinner, the printed circuit board may be more easily deflected, which 
results in a problem that the installation of the conventional ball grid array 
semiconductor package on a main board becomes difficult 
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Therefore, the conventional ball grid array semiconductor package cannot 
comply with the demands of the supply increase of the thinner and lighter package 
for the big markets of portable phones, portable game players, notebook computers 
or the like. Thus, it is required that the ball grid array semiconductor package 
technology be developed, with a good heat spreading capability, a lighter and thinner 
type, and low cost. 

fTechnical Task to Be Achieved by the Present Invention] 

To resolve the above problems, an object of the present inventions is to 
provide a ball grid array semiconductor package for maximizing the heat spreading 
effect of a semiconductor chip by discharging the heat generated from the 
semiconductor chip to a main board as well as to a heat spreader. 

[Construction and Operation of the Invention] 

To achieve the above objects, the ball grid array semiconductor package for 
optimizing the heat spreading effect of a semiconductor chip is structured to include a 
semiconductor chip having an I/O pad formed thereon to input and output various 
signals, a gold ball electrically connected to the I/O pad by fusion bonding means, a 
printed circuit board having a bump formed on the corresponding side of the gold ball 
to be electrically connected to the gold ball by the fusion bonding means and a 
copper trace connected to the bump with extended in a radial shape, a solder ball 
land formed on one end of the copper trace of the printed circuit board, a solder ball 
electrically fused with the solder ball land and functioning as an in/out terminal to a 
main board, a thermal conductive adhesive adhered on the opposite side of the 
semiconductor chip to the side having the gold ball attached so as to directly 
discharge the heat generated from the semiconductor chip to the main board, and an 
encapsulation material for encapsulating the semiconductor chip and the ball, etc. 
except the thermal conductive adhesive portion to protect the semiconductor chip 
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from the outer environment. 

In addrtion, a metal heat spreader and another thermal conductive adhesive 
are further adhered to the thermal conductive adhesive adhered in order to the heat 
generated from the semiconductor chip, so as to further facilitate the heat spreading 
effect as the object of the present invention. 

Further, the fusion bonding means to electrically connect the gold ball to the 
I/O pad employs an anisotropic conductive film. 

[Embodiment] 

Description will be made on a construction and an operation of the present 
invention according to a preferred embodiment of the present invention in reference 
to the drawings. 

FIG. 2A is a sectional view illustrating a ball grid array semiconductor 
package according to a first embodiment of the present invention. 

On a semiconductor chip 100 having many circuit lines for performing various 
electrical functions, there is provided an input/output pad (I/O pad) 110 as passages 
of the electrical signals on the surface of the semiconductor chip 100. A gold ball 
200 is fusion-bonded on the I/O pad 110, and the gold ball 200 is fusion-bonded on a 
printed circuit board 300 having a pump 320 and a copper trace 310 formed thereon. 

The means for the fusion-bonding can be easily performed by a flip chip 
technique widely-known to those skilled in the art. Briefly describing the flip chip 
technique herein, the semiconductor chip 100 is turned back, arid the I/O pad 110 
portion of the semiconductor chip 1 00 is bonded (or attached) to a contacts point of 

mirror image of the printed circuit board 300. The pad or the bump 320 most widely 

♦ 

used for the contacts point of mirror image employs copper (Cu) or copperAin 
(Cu/Sn) alloys. 

As used in the present invention, the gold ball 200, having a good electric 
conductivity and a small contact resistance, is widely used as bonding means 
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between the I/O pad 110 of the semiconductor chip 100 and the pump 320, and the 
bonding can be performed by locating the gold ball 200 on one side of the 
semiconductor chip 100 or the printed circuft board 300, and performing the bonding. 
In the meantime, the bonding method is widely known in many types, and among 
them, there are thermo-compression bonding method, ultrasonic bonding method, 
solder bonding method, and a bonding method using an anisotropic conductive film 
800 to be described in the following. 

As described, there are located the bump 320 and the copper trace 310 on 
the region of the printed circuit board 300 to which the gold ball 200 is bonded. The 
copper trace 310 is formed on the printed circuit board 300 outwardly in a radial 
shape. The bump 320 is provided in its number as many as the I/O pad 110 of the 
semiconductor chip 100, and the copper trace 310 connected to the bump 320 is 
stacked on the printed circuit board 300 in a long thread shape not to be electrically 
conducted. On the end of the copper trace 310, there is connected each of solder 
ball lands 710 formed on the bottom surface of the printed circuit board 300. The 
connection of the copper trace 31 0 connected to the bump 320 and the copper trace 
310 formed on the bottom surface of the printed circuit board 300 can be made by 
penetrating through a conductive via hole (not shown), or by extending from the 
copper trace 310 connected to the bump 320 to the solder ball land 710 formed on 
the bottom along the surface of the printed circuit board 300. 

The solder ball 700 as the in/out means of the signal between the 
semiconductor chip 100 and a main board 900 Is bonded on the solder ball land 710 
by a reflow method or the like. A heat spreader 400 is attached on the upper 
surface of the printed circuit board 300 to discharge the heat generated by the 
electrical mutual interaction on the semiconductor chip 100 out of the chip, and the 
heat spreader 400 is normally formed of copper alloys. 

Further, encapsulation performed to protect the semiconductor chip 100 from 

the outer environment is made by using an epoxy molding compound widely used as 
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an encapsulation material in the semiconductor fabrication field. One side of the 
semiconductor chip 100, that is, its bottom is not encapsulated, and the rest of the 
portions are encapsulated. The method of encapsulating the semiconductor chip 
100 just with its one side exposed can be widely known and easily performed by 
those skilled in this art. 

The bottom of the semiconductor chip 100, not encapsulated, is provided 
with a thermal conductive adhesive 600 having the same height as the solder ball 
700, and having a good thermal conductivity, and when installing the ball grid array 
semiconductor package on the main board 900, the heat of the semiconductor chip 
100 is discharged to the main board through the thermal conductive adhesive 600. 

FIG. 2B is a sectional view illustrating that a ball grid array semiconductor 
package according to a first embodiment of the present invention is installed on a 
main board. The solder ball 700 is fusion-bonded on a predetermined portion of the 
main board 900, and the thermal conductive adhesive 600 is bonded between one 
side of the semiconductor chip 100 and the main board 900, so as to directly 
discharge the heat generated from the semiconductor chip 1 00 to the main board 
900 having a large heat capacity. 

FIG. 3A is a sectional view illustrating a ball grid array semiconductor 
package according to a second embodiment of the present invention. 

In order to further maximize the heat spreading effect, a heat spread 400 is 
adhered on the thermal conductive adhesive 600 on one side of the semiconductor 
chip 100, and on the surface, another thermal conductive adhesive 600 Is adhered. 
The material of the heat spreader 400 is copper alloys, etc. having a good thermal 
conductivity, and its size is maximized not to be electrically conducted in contact with 
the solder ball 700, so as to maximize the space size being in contact with the main 
board 900. As such, by maximizing the space contacted with the main board 900, it 
provides an advantage that the heat generated from the semiconductor chip 100 
should be discharged as much as possible. 
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FIG. 3B is a sectional view illustrating that a ball grid array semiconductor 

package according to a second embodiment of the present invention is installed on a 

main board 900. A solder ball 700 is fusion-bonded on a predetermined region of a 

main board 900, and a thermal conductive adhesive 600. a heat spreader 400, and a 

thermal conductive adhesive 600 are sequentially adhered on the bottom of the 

semiconductor chip 100, and directly adhered on the main board 90O. It can be 

found that the heat generated from the semiconductor chip 100 is directly discharged 

to the main board 900 thrpugh the heat spreader 400 adhered to the main board 900. 

FIG. 4A is a sectional view illustrating a ball grid array semiconductor 

package according to a third embodiment of the present invention. 

As described above, the method of bonding an I/O pad 110 of a 

semiconductor chip 100 and a pump 320 and a copper trace 310 formed on a printed 

circuit board 300 i? to locate a gold ball 200 between them, and use a flip chip 

technology. Herein, the method of bonding the gold ball 200 to the two different 

materials, that is, the I/O pad 110 of the semiconductor chip 100 and the bump 320 

on the printed circuit board 300 typically uses thermo-compression bonding method, 

ultrasonic bonding method, solder bonding method. However, the above methods 

have disadvantages of involving the equipment to provide heat, compression, 

ultrasonic waves, or the like at the same time, and taking much time for the bonding. 

Therefore, the employment and the easy use of an anisotropic conductive 

film 800 having conductive regions selectively is illustrated in FIG. 4A 

A brief description on the structure and the properties of the anisotropic 

conductive film 800 will be made as follows. 

The anisotropic conductive film 800 is made by the combination of a typical 

adhesive film and conductive metal grains, and the thickness of the adhesive film is 

about 50 jum, and the diameter of the conductive metal grain is about 5 //m. Further, 

the surface of the conductive metal grain is coated with a thin polymer. A heat 

compression is applied on a predetermined portion of the anisotropic conductive film 
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800 structured as above, and the portion becomes conductive since the polymer of 
< the conductive metal grain in the portion is. melted, and the rest of the portion is 
remained with its insulating property. The anisotropic conductive film 800 is 
commercially available for an outer lead bonding (OLB) or a chip on glass (COG) of 
tape automated bonding (TAB), and widely used. 

In the case of employing the anisotropic conductive film 800 having the 
properties as above on the bonding means of the I/O pad 110 of the semiconductor 
chip 100 and the printed circuit board 300, the anisotropic conductive film 800 is first 
bonded on the bump 320 of the printed circuit board 300, and a pressure is applied 
on the semiconductor chip 100 having the gold ball 200 bonded thereon, so as to 
quickly and easily bond the anisotropic conductive film 800 to the bump 320 of the 
printed circuit board 300. 

FIG. 4B is a sectional view illustrating a ball grid array semiconductor 
package according to a fourth embodiment of the present invention, in which the 
anisotropic conductive film 800 is applied. On the bottom of a semiconductor chip 
100, a thermal conductive adhesive 600, a heat spread 400, and a thermal 
conductive adhesive 600 are sequentially bonded. An anisotropic conductive film 
800 is inserted between an I/O pad 110 of the semiconductor chip 100 and a bump 
320 of a printed circuit board 300, and they are bonded together. 

[Effect of the Invention) 

The ball grid array semiconductor package according to the present 
invention described as above provides an advantage of optimizing the heat 
spreading effect of the semiconductor chip, in that, when the ball grid array 
semiconductor package Is Installed on the main board by bonding the I/O pad 
of the semiconductor chip to the bump of the printed circuit board by using a 
flip chip technology and adhering the thermal conductive adhesive or the heat 
spreader on one side of the semiconductor chip, the heat from the semiconduct 

12 


-i i i i -> uurtivntiJi tmw* 


; 045-866-5950 


or chip is directly discharged to the printed circuit board having a large heat 
capacity through the thermal conductive adhesive or the heat spreader. 
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[CLAIMS] 

1 . A ball grid array semiconductor package comprising: 
a semiconductor chip having an I/O pad formed on one side thereof for 
input/output of various electrical signals; 

a gold ball electrically connected to the I/O pad; 

a printed circuit board having a bump formed on the corresponding side of 
the gold ball, and being electrically connected to the gold ball by fusion-bonding 
means, and having a copper trace connected to the bump and extended in a radial 
shape; 

a solder ball land formed on one end of the copper trace of the printed circuit 

board; 

a solder ball electrically fused with the solder ball land and functioning as an 
in/out terminal to a main board; 

a thermal conductive adhesive adhered on the opposite side of the 
semiconductor chip to the side having the gold ball fusion-bonded so as to directly 
discharge the heat generated from the semiconductor chip to the main board; and 

an encapsulation material for encapsulating the semiconductor chip and the 
gold ball, etc. except the thermal conductive adhesive portion to protect the 
semiconductor chip and the gold ball from the outer environment. 

2. The ball grid array semiconductor package according to claim 1 , wherein a 
heat spreader and a thermal conductive adhesive are sequentially adhered on the 
adhered thermal conductive adhesive to discharge the heat generated from the 
semiconductor chip to the main board. 

3. The ball grid array semiconductor package according to claim 1 or 2, 
wherein the fusion-bonding for electrically bonding the gold ball on the bump of the 
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printed circuit board is an anisotropic conductive film. 

4. The ball grid array semiconductor package according to claim 1 , wherein 
the thermal conductive adhesive is formed not to contact with the solder ball, and 
sufficiently larger than the semiconductor chip. 

5. The ball grid array semiconductor package according to claim 2, wherein 
the thermal conductive adhesive, the heat spreader, and the thermal conductive 
adhesive, which are sequentially adhered on the semiconductor chip, are provided 
not to contact with the solder ball, and sufficiently larger than the semiconductor chip. 
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